Motivation
Brazil's trade with China has expanded at a tremendous pace over the past few years.
Between 1999 and 2004, its exports to China have grown by 800 percent in value terms while the value of its imports from China has more than tripled. China is now Brazil's third most important export destination and its fourth most important import source. At the same time, there are growing concerns that the intensifying bilateral trade links with China adversely affect the sectoral production and employment structure, given that Brazilian exports to China consist primarily of primary commodities commonly associated with negligible dynamic spillover effects, while imports from China increasingly compete with domestic manufacturing output in home and third-country markets. While the Brazilian government under Lula actively pursues closer trade and investment links with China, critics fear that potential resulting shifts in sectoral specialization patterns towards low-value-added activities with low human capital and technology intensity may adversely affect Brazil's longrun growth prospects. Conditional on the validity of the underlying model, the simulation results are meant to provide us with an indication of the strength of the resource pull effects due to this shock in isolation from all other exogenous influences on the Brazilian economy.
The remainder of the paper is organized as follows: Section 2 provides necessary information on the evolution of Brazil-China aggregate trade flows over the period under consideration and on the commodity composition of these trade flows. Section 3 outlines the analytical framework, explains the numerical calibration process and presents the main features of the benchmark data set. Section 5 discusses simulation results and section 6 draws conclusions. Figure 1 shows the evolution of bilateral trade in goods between Brazil and China from 2000 to 2006. While the Dollar value of Brazil's exports to all destinations has roughly doubled over this period, its exports to China have grown by nearly 700 percent and its imports from China have risen by nearly 500%. As shown in Figure 2 , the share of China in Brazil's total merchandise exports has more than tripled from less than two percent to six percent yet seems to have reached a plateau at this level in 2003, while the market share of China in Brazil's total merchandise imports has been steadily climbing and has moved close to nine percent in 2006. China is now Brazil's third largest export destination after the United States and Argentina. The commodity composition of Brazil's exports to China is depicted in Figure 3 .
Brazil's Emerging Trade Relations with China
Evidently, China's demand for Brazilian goods concentrates heavily on a narrow range of primary commodities. Two HS 4-digit commodities -iron ore and soya 
The Analytical Framework

The Model in Overview
The analytic framework is a highly stylised comparative-static computable general equilibrium model of Brazil's economy and its trade relations with the rest of the world. The model distinguishes 34 industries and synonymous commodity groups as listed in Table 2 domestic final demand specification takes the form of a linear expenditure system with a constant elasticity of substitution between domestic output and imports in each commodity group. From the viewpoint of the domestic economy the structure of world market import prices is given exogenously, while the demand for Brazilian exports by the rest of the world is finitely elastic, and hence the terms of trade are endogenously determined. The model incorporates trade and transport margins as well as a stylised indirect tax and tariff system.
The Model in Detail
Let J denote an index set over commodity groups. Total domestic demand for each commodity group i ∈ J is modeled as demand for an Armington composite
where D i denotes domestic demand for domestic output, M i denotes imports, and σ i is the elasticity of substitution between domestic and imported goods. Demand for Q i is the sum of domestic final demand and intermediate input demand:
Let PP i denote domestic producer prices and let P i = PP i (1+tt i ) denote the prices of domestically produced output including trade and transport margins at ad valorem rates tt i but excluding domestic indirect taxes on products. Similarly, let PMW i denote world market prices of imports in terms of an import numeraire commodity and let PM i = PMW i (1+tt i +tm i ) denote import prices inclusive of trade and transport margins and import tariffs at ad valorem rate tm i but excluding other domestic indirect taxes on products.
Given P i and PM i , optimizing domestic final and intermediate users of composite commodity i allocate their spending between home goods and imports such that
where
is the true price index dual to the Armington quantity index (1).
Sectoral final demand functions are derived from a nested Stone-Geary-Armington utility function
and take the LES (linear expenditure system) form
where CH denotes total domestic final expenditure and tf i is an ad valorem tax on final sales of domestic and imported goods.
On the domestic supply side, firms are price takers in output and input markets.
Technologies in all sectors are characterized by constant returns to scale, imperfect primary factor substitutability, and imperfect substitutability between domestic and imported intermediate inputs in the same commodity group. Sectoral production functions take the Leontief-CES form 
is the value-added production function, where L i and K i represent labour and capital inputs respectively. Cost minimization yields the unit factor demand functions
where ε = 1/(1+ρ)≥0 denotes the factor elasticity of substitution and the w j are factor prices.
In analogy to the domestic demand side, Brazil's exports to the rest of the world (RoW) are treated as imperfect substitutes for goods of RoW origin in RoW demand.
In each commodity group, RoW demand for an Armington composite defined over goods of Brazilian and RoW origin is assumed to be unitary-elastic. The optimal allocation of expenditure within each commodity group yields export demand functions for goods of Brazilian origin of the form 1 , ,
where κ i is RoW's total expenditure on type-i goods
is the price of Brazil's exports faced by users in the rest of the world inclusive of ad valorem trade barriers τ R imposed on Brazil's exports by the rest of the world, and
are the price indices dual to the RoW Armington composites.
Domestic final spending CH is constrained by
( 1 4 ) where T is total model tax revenue from indirect taxes on production, intermediate and final sales taxes, and tariff revenue, and TB o is the trade balance in terms of the numeraire, which is kept fixed at benchmark equilibrium level in all simulations.
3
The product market clearing conditions are
and the factor market equilibrium conditions are
( 1 7 ) where L and K denote the given factor endowments. The simulation exercises below also allow for the case of unlimited supplies of labour. In this case, the nominal wage is indexed to the model's price index of final goods (CPI) so that the real wage w L /CPI is fixed, and L is endogenized.
Benchmark Data Set and Calibration
The model is calibrated to a benchmark data set that reflects the structure of the Table 2 , and the intermediate input- 3 In view of ongoing confusions in parts of the CGE literature concerning the external sector closure of single-region trade models, it should be pointed out that it is not necessary to impose the trade balance condition as a separate independent model constraint in addition to the budget constraint (14). Given that agents obey (14), trade balance equilibrium is implied by Walras' Law in the context of the model. 4 For the Services sector, the RHS of (15) includes the total of trade and transport margins.
output and value-added matrices have been transformed into symmetric commodityby-commodity tables using a commodity technology assumption. 5 insert section on elasticity sources Table 2 provides summary information on the sectoral distribution of employment and exports as well as on the shares of exports in total output by sector and the share of imports in total domestic demand by commodity.
Extraneous values for the Armington elasticities and the factor elasticities of substitution are drawn from the GTAP behavioural parameter data base (Dimaranan et al., 2002) . The α parameters in (6) are calibrated to extraneous information on sectoral income elasticities of demand ε drawn from the same source:
The extraneous income elasticity have been re-scaled prior to calibration to enforce The Armington elasticities, income elasticities and labour-capital substitution elasticities are reported in Table 3 . σ: Elasticity of substitution between domestic output and imports; ε: Elasticity of substitution between labour and capital; μ: Income elasticity of demand (unscaled).
Simulation Results
In order to assess the impact of China's booming demand for Brazilian exports from 2001 to 2006 on the sectoral structure of the Brazilian economy in isolation from all other exogenous influences, the shift parameters of the sectoral export demand schedules (11) for the relevant commodity groups identified in Table 1 are shocked in accordance with the reported export growth figures. Two alternative labour market closures are considered. In the first simulation experiment, labour supply is fixed and the real wage adapts endogenously to establish labour market equilibrium, while the second experiment assumes unlimited supplies of surplus labour at a fixed real wage, i.e. the nominal wage is rigidly indexed to the consumer price index and the labour market equilibrium condition (17) is dropped. Aggregate results for both simulation scenarios are reported in Table 4 and sectoral results are presented in Tables 5 and 6 . With an unelastic labour supply, the terms of trade appreciation due to the China export boom is on the order of 2.4 percent and aggregate real exports rise by 2.2 percent, thus allowing for a rise in aggregate real imports by nearly five percent. The aggregate welfare effect as measured by the Hicksian equivalent variation is on the order of 0.4% of benchmark GDP. The relaxation of the labour supply constraint entails an outward shift of the production possibility frontier in response to the external demand boom as previously unemployed workers are drawn into the production process, and hence the terms of trade improvement is slightly lower in this case. The aggregate welfare effect doubles vis-a-vis the standard neoclassical scenario, but overall the aggregate results are not dramatically different, since the net employment effect in the elastic labour supply simulation is only around one percent.
The sectoral results are also closely similar between both scenarios. Not surprisingly, the real export effects are most pronounced in the directly affected primary sectors.
and the strongest positive employment effect is in the iron ore producing mineral extraction sector with its high benchmark export/output ratio of 64 percent (see Table   2 ). In contrast, in agriculture and oil extraction, where benchmark export/output ratios are low, the strong export boost does not translate into dramatic expansionary output and employment effects.
Due to the real exchange appreciation, all manufacturing sectors except those directly benefitting from the China effect -i.e. the wood pulp and leather processing industries -experience a drop in export sales along with a contraction in output and employment. For none of the manufacturing sectors do backward input-output linkages to the expanding primary sectors reverse the contractionary real appreciation effect. Thus, the simulation results exhibit a noticeable Dutch disease pattern induced by the China-driven primary export boom, but from an economy-wide perspective the magnitude of the effect is far from dramatic. In fact, in both simulations the share of manufacturing labour income in total labour income drops by a mere 0.3 to 0.4 percentage points from 14.7 to 14.3 percent while the share of the primary sectors rises from 3.2 to 3.5 percent.
To maintain a proper perspective on these indicative simulation results, the strictly comparative-static nature of the scenarios should be borne in mind. In the flexible wage scenario with its fixed factor endowment, the export demand growth shock necessarily requires an absolute contraction somewhere else in the economy to release the resources needed for the expansion of the booming sectors. While the elastic labour supply scenario relaxes the factor endowment to some extent, the aggregate real capital stock is still fixed. However, in a dynamic analysis, the export boom should be associated with a positive aggregate net investment response, and Brazil's labour force growth and productivity enhancements due to technological progress over the period under consideration would have to be taken into account. Once these dynamic supply factors are included in the analysis, it need by no means be the case that the resource pull effects of the primary export boom entail an absolute contraction of manufacturing even if the manufacturing share declines. Some additional ad hoc simulations of the present model not tabulated here, in which the export shock is combined with moderate exogenous growth of the labour force confirm precisely this conjecture: The relative employment and output share of manufacturing declines slightly like in the reported simulations, yet in these quasidynamic scenarios no manufacturing sector suffers an absolute decline in gross output. 
Concluding Remarks
The analysis suggests that China's import demand growth has non-negligible effects on the sectoral production and employment structure of the Brazilian economy. 
